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With an increasingly rapid rate of the miniaturization of electronic devices, the 
mainstream computer chips have been processed at nanoscale size. The increasing 
power consumption and heat removal problem caused by this trend been inevitable 
during the manufacture of computer chips. In order to resolve the dilemma between the 
high integration level of chips and a severe lack of heat dissipation space, manufacturers 
not only need to continue optimizing the manufacturing process but also to discover 
nano-materials with excellent thermal conductivity. As a two-dimensional material with 
both outstanding electrical properties and excellent thermal conductivity, graphene has 
been taken as a type of promising material to be applied in micro- and nano-electronic 
devices. However, within the practical application, its thermal conductivity is inevitably 
affected by such factors as strain, defects, wrinkles, isotope effects, interlayer 
interaction and substrate effects in supported graphene. Among these factors, the 
influence of thermal conductivity of bilayer or multilayer graphene caused by interlayer 
interaction has been a controversial issue. Furthermore, whether the distinctive stacked 
bilayer graphene own different thermal conductivity has been studied only by 
theoretical analyses. This thesis, thereby, combined with several characterization 
methods, such as chemical vapor deposition (CVD) on copper substrate, Raman 
spectroscopy, and optothermal Raman measurement technique, investigates the 
mechanism how bilayer graphene with different stacking order changes the thermal 
conductivity. To cover this critical issue, the research of this dissertation has been 
divided into three parts: the growth of single-crystal graphene, the mechanism of bilayer 
graphene grown by CVD, and the measurements of thermal conductivity of distinctive 
stacked bilayer graphene, respectively. Major results are described as follows:  
Both copper-based CVD and controllable seeding growth have been used to 
synthesize single-crystal graphene. The size of single-crystal graphene, which was 
grown by suppressing evaporative loss of Cu during low pressure chemical vapor 
















crystal graphene islands was found to be identical to that of the graphene oxide seeds, 
as well as the multilayer single-crystal graphene growth has been achieved. These 
experimental results establish the foundation for further research that is focused on the 
influence of grain size of polycrystalline CVD graphene on their thermal conductivity. 
Carbon isotope-labeling technique has been employed to study the mechanism of 
the growth of bilayer graphene under different growing conditions and parameters, 
within the auxiliary measurements like micro-Raman mapping and time-of-flight 
secondary ion mass spectrometry. In addition, we provide two growth mechanisms 
named nano-CVD chamber and carbon diffusion, both of which are based on the well-
known growing theory called self-limited growth on the surface of Cu substrate. It is 
no doubt that our deeper insight into the growth mechanism of graphene on Cu substrate 
will pave the way for the fabrication of controllable grain sizes and layer numbers of 
graphene. 
Using noninvasive optothermal Raman thermometry technique with benefits of 
relatively easy sample fabrication, reduced graphene contamination, and simple data 
analysis to measure the thermal conductivity of different stacked bilayer graphene, 
which were synthesized by copper-based CVD. The experimental result shows a series 
of measurements of thermal conductivity as a function of the measured graphene 
temperature. It is clear that the difference of thermal conductivity of distinct stacked 
bilayer graphene exists in spite of the relatively large experimental uncertainty of the 
measurement technique. In conclusion, the reduction of the thermal conductivity in 
twisted bilayer graphene was explained by modification of the phonon dispersion 
resulting in the onset of additional mini-Umklapp scattering channels for phonons. 
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